The symptoms associated with Attention Deficit with Hyperactivity Disorder (ADHD), included in its different specific subtypes involves cognitive, emotional and behavioral changes leading to relationship and learning difficulties in school settings. Likewise, the impact of stress on academic performance, perceived by the students themselves on various life aspects, has been detected. A sampling of primary school pupils underwent the following tests: Testing Perception of Differences (Faces-R), Children Daily Stress Inventory (CDEI), and Assessment of Attention Deficit Hyperactivity Disorder (ADHD). At the same time, the academic outcomes provided were gathered by the education center management team by selecting Mathematics and Spanish Language grades as curricular points of reference. Among the data gathered, we can stand out the correlation among the different stress indexes and ADHD symptoms estimated from teachers and gathered from objective parameters. At the same time, the relation of these factors over academic performance is therefore confirmed. Finally, the attention estimation data validate the judgment rendered by teachers, which is consistent with the objective performance shown by pupils.
response inhibition, working memory, and temporal and spatial processing (Barkley, 2006; Alderson, Kasper, Hudec & Patros, 2013; Kalanthroff, Naparstek & Henik, 2013) , while affective dysfunctions involve difficulty in reward processing, delay intolerance and difficulty in emotional processing and regulation (Nigg & Casey, 2005; Factor, Rosen & Reyes, 2013) .
The symptomatology associated with ADHD makes a significant impact on the child's family, social and academic environment. Thus we find comorbidity with other disorders and/or impairments, such as substance abuse and Behavior Disorders, along with academic difficulties (Brown, 2005; Cak, Dinc, Tuzun, Evinc, Cop, Cuhadaroglu Cetin, 2013) . In this regard, starting school and the ongoing process as a student are usually stressful events, putting students with ADHD in a vulnerable position for experiencing stress.
Childhood Stress
The study of stress that is experienced prior to adulthood has received increasing attention in research, since it can be considered to be an important variable during child and adolescent development (Vanaelst, De Vriendt, Huybrechts, Rinaldi, & De Henauw, 2012) ; high levels of daily stress have been associated with significant negative consequences of emotional maladjustment and psychopathology (Jose & Ratcliffe, 2004; Lupien, McEwen, Gunnar & Heim, 2009 ). Furthermore, daily stress apparently makes a more negative impact on the child or adolescent's emotional development than does stress due to life events or chronic stressors (Seiffge-Krenke, 2000; Wagner, Compas, & Howell, 1988) . The term "daily stress" includes those frustrating demands and annoyances that are a part of daily interaction with the environment (Kanner, Coyne, Schaefer, & Lazarus, 1981; Vanaelst et al., 2012) . Such events or circumstances have high frequency, low intensity and high predictability (Seiffge-Krenke, 2007 ).
If we look at the structure of studies to date, we find that they examine certain areas of stressors that can threaten childhood development, such as: a) stress due to health, including situations with illness and medical procedures (Bailly, Wertz, Devos, Veignie, & Turck, 2004; Fernández & López, 2006) and events having to do with a concern about one's body image (Moulds, 2003; Seiffge-Krenke, 2007) ; b) academic stress, comprising stressful events in the academic realm, such as excessive school work, problems interacting with the teacher, learning disabilities and low academic grades (Govaerts & Grégoire, 2004; Kouzma & Kennedy, 2004; Hanson et al., 2012) , as well as difficulties in peer relations, such as lack of other acceptance, fights, ridicule situations, competitiveness and envy with regard to academic achievements (Lau, 2002; Oros & Vogel, 2005) ; and c) family stress, composed of negative events in the family domain, such as financial difficulty (Duncan, Brooks-Gunn, & Klebanov, 1994 ) and a lack of parental supervision or physical solitude (Lau, 2002) . Different studies have shown that these three sources of stress are not independent entities, but they have reciprocal influences (Flook & Fligni, 2008; Lehman & Repett, 2007) . These in turn have proven to have negative repercussions on school adaptation and academic performance (Bailly et al., 2004; Escobar, Trianes & Fernández-Baena, 2008; Flook & Fligni, 2008; Trianes, Blanca, Fernández-Baena, Escobar, Maldonado, & Muñoz, 2009 ).
Our study seeks to explore the repercussions of the child's perceived stress factors on academic performance in core subjects such as mathematics and language arts, as well as the influence of clinical signs associated with ADHD, as identified by the homeroom teacher and also detected through objective parameters.
In this manner, our intent is to: a) compare teachers' impressions of signs of ADHD in their students with objective parameters linked to this pathology, such as attention level and impulse control; b) look for a possible relation between ADHD traits -subjective appraisal vs. objective markers -and the student's experience of stress; c) analyze the potential influence of the two factors-ADHD and daily stress-on academic performance.
Materials and Methods
The sample was composed of 52 students (30 boys and 22 girls) who were part of the third, fourth, fifth and sixth grades of a primary school in the region of Cantabria (Spain). Ages ranged from 8 to 11 years (Mean: 9.61, SD: 1.15).
Information was collected in compliance with requirements for anonymity and the consent of legal guardians. The process took place during regular school hours over the academic year 2012-13, after receiving permission from the school's administrative team. Farré and Narbona (2010) , it assesses attention deficit with hyperactivity (ADHD) by collecting information about the usual behavior of children between the ages of 6 and 12. For this purpose, it offers the teacher a structured method of observation, consisting of 20 easily understood items that produce scores on 4 scales: Hyperactivity, Attention Deficit, Hyperactivity with Attention Deficit, and Behavior Disorder that may coexist with the syndrome. This test presents reliability coefficients of 0.90 or more for all its subscales. Thurstone and Yela (2012) , this test assesses the aptitude to quickly and correctly perceive similarities and differences in partially ordered stimulation patterns. The task consists of determining which of the three faces presented in each element is different from the other two, measuring perception and attention aptitudes through 60 graphic items that consist of faces sketched with basic strokes. Results are expressed in terms of the numbers of right and wrong choices, as well as an Impulse Control Index (ICI), based on the former. In this case, the Cronbach alpha indicates an internal consistency of 0.91. (IECI) [Childhood daily stress inventory]. Developed by Trianes, Blanca, Fernández-Baena, Escobar, and Maldonado (2011) , the inventory focuses on assessing stress stimuli and the responses -whether psycho-physiological, emotional, cognitive or behavioral -that are produced in childhood when one is acted on by these stressors. Consequently, it provides a total score for Daily Stress, along with three partial scores: Health and Psychosomatic Problems, Stress in the School Setting, Stress in the Family Environment. There are 22 Yes/No items that describe the occurrence of different events, problems, demands, worries and annoyances that originate in daily interaction with the environment, that may provoke an emotional reaction and may negatively affect the development of school age children. The alpha coefficient for internal consistency, for the total stress index, had a value of 0.81.
Evaluación del Trastorno por Déficit de Atención con Hiperactividad (EDAH) [Evaluation of Attention Deficit with Hyperactivity Disorder]. Developed by

Perception of Differences Test (FACES-R). Designed by
Inventario de Estrés Cotidiano Infantil
Additionally, data on academic performance was collected from information provided by the school administration, from which we selected the Mathematics and Language Arts grades as having the most weight.
Data analyses were performed with SPSS version 15.0, using central trend measures, Pearson correlation analysis, and the t test for two independent samples. Table 1 shows descriptive statistics for grades in Mathematics and Language Arts, as well as the indices that were determined from scores on the different tests. We applied the t test for independent samples in order to discover any possible gender difference with respect to the study parameters. Levene's test (F) was used to analyze the equality of variances (equality for a statistic greater than .05); the confidence interval for means was 95 %. Thus, with regard to academic performance, we find higher scores for the girls (t = 2.136, p = .038), with difference of means of .045 (lower) and 1.487 (higher). Regarding mathematics scores, the girls obtained a mean of 7.22 (SD: 1.68), while the boys obtained a mean of
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Journal of Educational and Developmental Psychology Vol. 3, No. 2; 2013 6.46 (SD: 1.67), though the figures were not statistically significant. As for the rest of the factors studied, the male subjects obtained higher scores in Hyperactivity (t = 2.773, p = .008), with difference of means of .912 (lower) and 5.716 (higher), and in Behavior Disorder (t = 3.163, p = .003), with difference of means between 1.687 and 7.607, consistent with what could be expected from prior studies (Valdizán, et al., 2007) . As for the remaining study variables, we did not find any statistical significance in results according to gender.
Focusing on the first specific objective, we analyzed the diagnostic impressions of the teachers from each grade. Although pupils had not been diagnosed for ADHD, based on the systematic behavior assessment (EDAH) drawn from teacher judgments, the percentiles seen in a substantial number of students indicate a reasonable probability of the incidence of this pathology in the classroom. According to the test's normative tables (Farré & Narbone, 2010 ) that indicate moderate risk (MR) for percentiles of 90-94, and high risk (HR) for percentiles of 95-100, after balancing the sample for gender and age, we found: 5 students at MR and 8 at HR for H; 5 students at MR and 5 at HR for AD; 3 students at MR and 3 at HR for BD; and, 3 students at MR and 6 at HR for H-AD.
This result may represent deficient diagnosis of this neuro-developmental pathology, with the subsequent lack of adequate treatment. Alternatively, it may point to a "false positive" phenomenon where teachers' diagnostic labeling is often inaccurate, overextending the ADHD categorization to many students who indeed are more restless and/or difficult than the rest of the class. Different sources seem to corroborate the second option, and clinical overdiagnosis of ADHD is found even among primary care pediatricians (Morán Sánchez, Navarro-Mateu, Robles Sánchez, & Concepción Salesa, 2008) , despite being clinically trained specialists that are better prepared to assess this disorder.
However, along with this result based on the experienced judgment of teachers, we checked for agreement between these impressions and the objective parameters offered by the FACES-R test. As one might expect (see Table 2 ), the three indices estimated (H, AD and BD) showed a correlation among themselves (p < .01). Results obtained for H did not show any relation to objective data on attention efficacy and impulse control. However, a significant correlation was confirmed between the objective and subjective attention parameters, that is, between attention efficacy (EFF) and estimated attention deficit (AD). Strictly speaking, the lack of agreement on the H result with respect to analogous results in AD and EFF, does not manifest a lack of diagnostic skill on the part of teachers, since different variables are being measured; these represent the different factors that justify typological variants of ADHD (American Psychiatric Association, 1994) . Moreover, the correlation between the EFF and AD data would indicate substantial accuracy in the teachers' impressions. Thus, despite the notable incidence of false positives (Morán Sánchez et al., 2008) , different studies defend the effectiveness (and healthcare savings) associated with the impressions of teachers and family members, based on the child's expressed behaviors. Validity and reliability studies to establish the consistency of the ADHD diagnosis in the child population have found this consistency to be high when structured interviews and scales are applied through parents and teachers (Orvaschel, Lewinsohn, & Seeley, 1995) .
Journal of Educational and Developmental Psychology Vol. 3, No. 2; 2013 In any case, in order to maximize rigor and accuracy, we insist on the importance of a global diagnostic approach, by which data collected through observation are complemented with external evidence from neuro-psychological, genetic and neurological tests (Faraone et al., 2005; Soliva-Vila, 2006; Link et al., 2013; Emond et al., 2009; Wasserman & Wasserman, 2012; Minzenberg, 2012) .
Next, we inquired into a possible relationship between traits of ADHD -subjective estimation and objective markers -and the student's experience of stress. Generally speaking, we discovered high reactivity to stress in correlation with behavior traits linked to ADHD (see Table 2 ), as seen in other studies that associate this pathology with a certain style of responding to stress (Bakker, Rubiales & López, M, 2012) . The strongest correlations were found between AD and family stress (FS), school stress (SS) and total stress (TS), whereas these three (FS, SS, and TS) showed no correlation with H. This result is consistent with studies that have found a high response to stress in children with ADHD-I, predominantly inattentive, as compared to children with ADHD-C (inattention and hyperactivity), who were less reactive; this fact would allude to low reactivity to stress in relation to hyperactivity symptoms ( On the other hand, we find a correlation between BD and SS, leading us to inquire further into the relationship between stress and ADHD. Even though we could defend a bidirectional influence with regard to the different components that make up these two realities, we call attention to the perspective that postulates a third element that predisposes the mutual relationship of BD and SS. This third variable would be composed of problems, conflicts and maladjustments in their scholastic work and in social interaction with other students and teachers.
In the age range that our research addresses, the realm of classmates and teachers makes up the relational world, outside of the family, in which the pupils interact. We maintain that there are certain risk factors and they exercise their influence during the developmental cycle of the ADHD child, giving rise to Behavior Disorders that can be detected later on. In this regard, the transactional approach postulates that there are certain temperament-determined behaviors that appear early on and constitute the developmental pillars of more complex, differentiated behaviors. The basic repertoire of socio-emotional behavior can predispose a "difficult child", such as a child with ADHD, to interact with others in unsatisfactory ways, creating cycles of social maladjustment (Kouzma & Kennedy, 2004) . The limited emotional regulation that is associated with ADHD provokes ineffective responses to stress and emotional outbursts, thereby constituting a risk factor for different Behavior Disorders (Lau, 2002) . Another important predictor of behavior problems is the child's difficulty in sustaining attention during social interactions -an attentional disability also seen in our results of a correlation of SS with AD and EFF -due to the reduced efficacy of cognitive mechanisms that are required for finding solutions to problems (Oros & Vogel, 2005) . One recent contribution (Duncan, 1994 ) presents a synthesis of how psychopathologies relate to personal characteristics with highly negative emotionality (sadness, fear and frustration/anger) and low effortful control (attentional control and inhibitory control). Consequently, experiencing stressors related to the teaching-learning process has been associated with symptoms such as anxiety, increased tension, irritability, feelings of helplessness and insecurity, distrust and sadness (Hjern, Alfven & Östberg, 2007) , as well as a hostile attitude toward the school and the teachers , and not being accepted and having fights with classmates (Oros & Vogel, 2005; Lehman & Repett, 2007) . In summary, results confirm the importance of a child's stress-inducing characteristics as a risk factor in the course of ADHD (Colomer-Diago, Miranda-Casas, Herdoiza-Arroyo & Presentación-Herrero, 2012) . Taken together, these provide empirical evidence, within a leading line of research, that is demonstrating a relationship between psychopathology and personal characteristics such as high negative emotionality or low effortful control (Duncan et al., 1994) .
Next, we consider the correlation of FS with AD (direct) and with ICI (inverse). The literature offers a comparison of stress-inducing characteristics that parents detect in their children, with and without ADHD (Lehman & Repett, 2007) , finding significantly higher values for the ADHD children in distraction, low adaptation, negative mood and demanding attitude. Other studies find that children with ADHD show a different profile of temperament and personality characteristics: lower means in effortful control, conscientiousness, benevolence and emotional stability; higher means in emotionality, activity and negative affect; and levels similar to the control group in shyness and extraversion (Escobar et al., 2008) . Obviously, the parents' perception is imbued with the relational and emotional experience of having children with ADHD, in other words, with the family stress aspect, represented by the negative emotional impact experienced by the parents themselves.
Afterward, we attempted to relate academic performance with the rest of the parameters collected (signs of hyperactivity, self-perceived stress and attentional efficacy), by comparing their corresponding percentiles to the www.ccsenet.org/jedp
Journal of Educational and Developmental Psychology Vol. 3, No. 2; 2013 grades received in mathematics and language arts. These grades imply a ranked status (on a scale of 0-10), and represent an intragroup quantifier that cannot be ranked or compared across different years in school (see Table  3 ). Therefore, although the comparison between grades and percentiles does not imply the existence of an equivalent control group, both grades obtained and the standardized normative tables of the tests constitute the most suitable basis for inference, given that both are drawn up using the actual results from each respective age group (and what can be expected from them). Together with the data shown in Table 3 , a direct relationship between Attention efficacy and Mathematics (r = .566, p ≤ 0.01) and Language (r = .416, p ≤ 0.01) was also discerned, being opposite to the marks in Attention Deficit (r = -.385, p ≤ 0.01), Hyperactivity with Attention Deficit (r = -.295, p ≤ 0.05), Academic Stress (r = -.427, p ≤ 0.01), Family Stress (r = -.384, p ≤ 0.01), Total Stress (r = -.284, p ≤ 0.05) and Impulse Control Index (r = -.536, p ≤ 0.01). On the other hand, a direct relationship between Impulse Control Index and Mathematics (r = .360, p ≤ 0.05) was also discerned, being opposite to the marks in Hyperactivity (r = -.317, p) and Hyperactivity with Attention Deficit (r = -.303, p ≤ 0.05).
Firstly, the significant correlation found between mathematics and language arts grades at this age represents the adolescent's good overall performance as a student, where the demands have not yet reached a point that would reveal the student's specialization or limitation in a particular area or discipline. Results from both subjects present a negative correlation with all the symptoms linked to ADHD, confirming our expectations. Mathematical skill and linguistic abstraction depend on the functionality of higher cognitive processes, which are compromised by such phenomena as hyperactivity, impulsiveness and attentional disorders. Also confirmed was the direct correlation with EFF, for language arts, and with ICI and EFF, for mathematics. Even though good attentional aptitude (EFF) is important in both cases, impulse control (ICI) is more critical for mathematical thought, which is marked by the importance of cognitive processes such as working memory, problem solving, planning and deductive reasoning, all of which require to some extent a more sustained use of thought, rather than momentary use. These particular cognitive processes form part of the so-called executive functions, and are the most sophisticated mental capacities (Valiente-Barroso, Fernández-Guinea, & García García, 2012) . They develop progressively well into adolescence and youth, corresponding to the late maturity of the frontal lobe (Valiente-Barroso, 2011) , and it has been well established that they are precisely the functions most affected in disorders that characterize ADHD (Castellanos & Tannock, 2002) . In our study, the correlation between age and EFF bears witness to an increase in attentional powers with age; both this fact and the increase in mathematics performance in direct relation to executive functionality (e.g., attentional capacity) are consistent with other studies that have been designed along these lines (Valiente-Barroso & García García, 2013) . In other words, to summarize the literature, we find that the connection that exists between grades in both subjects, teacher judgments about signs of ADHD and the objective efficiency shown for attentional capacity all point to the underlying role of executive functions. Furthermore, if the anomaly in these functions increases, warranting the www.ccsenet.org/jedp
Journal of Educational and Developmental Psychology Vol. 3, No. 2; 2013 diagnosis of execution dysfunction in addition to ADHD, it becomes more likely that such students will have to repeat a year in school, that they have a lower intelligence quotient and that they will be diagnosed for learning disability (Biederman et al., 2004; Miranda, Meliá & Marco, 2009 ).
The mathematics grade, in turn, showed a negative correlation with the parameters of SS and TS, that is, low grades had a direct relationship with school stress and total stress. This data point would be justified, since, according to several studies, school stress is motivated by factors such as difficulty in carrying out academic tasks, test execution, school pressures, low school grades, in addition to problems interacting with teachers (Lehman & Repett, 2007) , which would logically be associated with the experience of low achieving students. Our results are consistent with previous studies that found a direct relationship between levels of stress in the adolescent student and low grades in Mathematics and Language Arts. Some of these studies also showed correlations between these parameters (stress and poor grades) and low levels of attitude, self-concept, and study strategies (Cabal-García & Valiente-Barroso, 2012) . In this way, the latter factors may be fulfilling a cause function (provoking academic deficits and/or the stress involved), a partial effect (being the consequence of the adolescent's mental dissipation produced by stress, and/or a decline in motivation produced by poor grades), synergy (multiplying the effect of stress itself on grades) or overlap (the content of any of these concepts overlapping with those that designate childhood stress or with those are evaluated de facto in certain class subjects). In any case, a feedback loop is plausible, where these factors, along with the traits of ADHD itself, may be mutually reinforcing.
From another perspective, we cannot overlook the attribution effect of teachers as a cause of their students' performance. As has been demonstrated, a more adaptive attributional style contributes to reduced levels of stress. Consequently, the teacher's attributional style influences toward improvement in the students' attributional system, which in turn contributes to improvement in school grades (Torre-Ramírez, & Godoy-Ávila, 2002) . This concept that the teacher holds with regard to his or her students, can: a) maximize or overrate the importance of small negative traits that are detected in a given student (e.g., assigning greater weight to mild behavior traits of inattention, behavior disorder, etc.); b) trigger a self-fulfilling prophecy, encouraging student behaviors similar to those that the teacher expects (e.g., impulsiveness and/or low grades, even though they may not necessarily be traits of ADHD or underlying stress); c) actually generate negative signs in line with the teacher's expectations (e.g., causing stress in the student, along with its associated negative consequences). This would offer us another approach to explaining the association and consistency between scores in H, AD, BD and ADH (teacher estimations) with the results for student stress, as well as his or her grades.
Conclusions
As a function of the results obtained and their interpretation, we confirm the validity of teachers' subjective judgment, or estimation, regarding the existence of ADHD signs in their students. On the other hand, a direct relationship is found between the student's perceived stress and signs of ADHD. This link would occur especially in students with a stronger inattention trait, where we expect greater reactivity to stress than what is detected in students with predominant hyperactivity. At the same time, an association appears between school stress and behavior disorder, which can be justified both by the mutual bi-directional influence of the two factors, and by the existence of predisposing factors, often found in the ADHD child, involving deficits in regulation of emotions and problems interacting with others (with school being the fundamental context for interaction at this age). We find in turn a direct relationship between academic performance, based on grades obtained in the subjects of mathematics and language arts, and objective attention capacity. The latter, as an executive function, constitutes a fundamental intellectual process for learning, and more specifically, for the degree of cognitive involvement that is required by these two subjects. On the other hand, more stress seems to be experienced by students with a deficit in mathematics achievement, possibly explained by the frustrating experiences that accompany school failure and distress, especially evident in the more demanding school subjects. Nor can we overlook the influence of each student's internal variables, such as self-concept, attitude and study strategies, or the effect of the teacher's concept of a given student in identifying maladaptive traits, modulating their grades and fostering their experience of stress. Furthermore, the importance of a loop of reciprocal influences could be postulated, helping to justify the link that is detected between ADHD traits, stress and academic performance. Future research should inquire further into these relations, as well as using a larger sample to increase the statistical power and inferential capacity of this study. Finally, we wish to underscore the implications that can be drawn from this work, for the purpose of optimizing our students' performance, and especially for raising awareness that would help us have greater consideration and greater capacity for detecting developmental problems, for the ultimate end of improving our students' quality of life.
